The birth of neonates at the limits of viability, or periviability, poses numerous challenges to health care providers and to systems of care, and the care of these pregnancies and neonates is fraught with ethical controversies. This statement summarizes the ethical principles involved in the care of periviable pregnancies and neonates, and provides expert clinical opinion about the numerous challenges posed by this problem around the world. Topics addressed include a summary of the published experience, an ethical framework, translating neonatal outcome data to the obstetric arena, management as a trial of intervention, referral to tertiary centers, neonatal resuscitation, cesarean delivery for fetal indication, and limits on life-sustaining neonatal treatment.
Introduction
The latter half of the 20th century brought enormous changes in the care of premature neonates. The cusp of viability, where some but not all infants may be able to survive, has been pushed to incrementally lower gestational ages. The number of neonates born yearly at extremely premature gestational ages has increased dramatically. Despite the dramatic improvements in neonatal survival, our ability to prevent prematurity does not appear to have changed. Periviability (22-24 weeks' of gestation) has generated ongoing clinical and ethical controversies concerning the role of cesarean delivery for fetal indication, neonatal resuscitation, and limits on life-sustaining neonatal treatment w6x.
Numerous terms of similarity have been used in different settings to describe the problem of birth at so premature a time that survival is not likely. These include extremely low birth weight, extreme prematurity, premature birth at the limits of viability and periviability. We will use the term periviability because this best encompasses the time before, during and after birth without inappropriately limiting the applicable gestational age range. Gestational age in this report is described using ''completed'' weeks of gestation. This statement relates to spontaneous, and not iatrogenic, prematurity. Maternal medical or obstetrical disease or severe fetal growth restriction requiring delivery leads to elements of medical decision-making that are significantly different from those for spontaneous preterm birth w3x.
Published experience
The derivation of best practices for the setting of periviability is incumbent upon accurate data on the survival and morbidity of neonates at these gestational ages, taking into account the accuracy of gestational dating, the birth weight, the clinical settings that lead to a likelihood of delivery in the periviable time we.g., preterm premature rupture of the membranes (PPROM), fetal anomalies, preterm labor, cervical insufficiencyx, and the outcome data on the efficacy of interventions in a specific center, area or country. Using such information allows an approach to the decision-making and treatment of the periviable fetus and neonate that is ''evidence-based.'' Survival and morbidities of periviable neonates in tertiary centers have been described w9x. Neonates born at centers of excellence are reported to have outcomes that are better than neonates included in geographically based studies w6x. The degree of improvement in survival at tertiary centers for neonates born before 25 weeks' of gestation is the equivalent to being born 1 week later at a nontertiary center.
Recent publications from individual centers and collaborations of centers have described the outcomes of periviable neonates -the EPICure collaboration, the MOSAIC collaboration and the United States National Institute for Child Health and Human Development (NICHD), Neonatal Research Network (NRN) w8, 10, 12, 13, 16, 23x. These publications from tertiary center collaborations show that:
• Below 22 weeks' of gestational age, there is no survival.
• At 22 weeks, survival ranges from 1 to 15% and survival without profound disability ranges from 2 to 13%.
• At 23 weeks, survival ranges from 8 to 33% and survival without profound disability ranges from 7 to 23%.
• At 24 weeks, survival ranges from 26 to 51% and survival without profound disability ranges from 12 to 38%.
• Across this range of gestational ages, there is an additional proportion of burdened survivors with lesser degrees of disability.
These data are informative in counseling parents before and after the birth of an extremely premature neonate, particularly regarding the advisability of resuscitation immediately after birth or the continuation of neonatal critical care to sustain life thereafter.
The landmark paper by Tyson et al. , and the NICHD enables more precise prognostic judgments for neonates than those based on gestational age alone. An algorithm is available at a website that allows neonatologists to enter five clinical factors and receive immediately a calculation regarding the likelihood of survival and survival without profound or moderate disability w22x. Unfortunately, this algorithm has not been shown to be applicable in an obstetric population w21x. This website is entitled ''NICHD NRN Extremely Preterm Birth Outcome Data,'' and is available at http://www. nichd.nih.gov/about/org/cdbpm/pp/prog_epbo/epbo_case.cfm.
Ethical framework
Four ethical concepts play a central role in perinatal ethics:
• Beneficence is the ethical principle that requires physicians to seek, on balance, a greater amount of clinical good than harm for the patient w4, 14x.
• Respect for autonomy is the ethical principle that requires physicians to empower patient autonomy by providing information needed for informed consent and to implement the competent patient's decisions about management unless there is a compelling beneficence-based objection w4, 14x.
• Justice is the ethical principle that requires fairness in the allocation of limited resources w4x. Procedural justice requires that all affected individuals be taken into account. Substantive justice requires that exploitation is prevented. Exploitation occurs when a small percent of a population of patients experiences a clinical benefit, such as survival with little or no clinical harm of morbidity and disability, while a very large percent of the population of patients experiences the clinical harms of either mortality, serious morbidity, or serious disability w5x.
• A human being becomes a patient when that human being is presented to a physician or other healthcare professional and there exist clinical interventions reliably expected to benefit that human being clinically. Previable fetuses become patients solely as a function of the pregnant woman's decision to confer this status on her fetus(es). Viable fetuses become patients when the pregnant patient presents for obstetric care w14x.
• Fetuses are viable when they are of sufficient maturity that they can survive into the neonatal period given the availability of the requisite technological and clinical support. Viability thus is variable in different parts of the world, depending on the level of and accessibility to perinatal care.
A pregnant woman's relationship with her fetus is the most intimate in all human experience. Therefore, perinatal ethics requires that the interests of both should be considered in perinatal decision-making w6x.
• Perinatal physicians have beneficence-based obligations toward the pregnant woman, the fetal patient, and subsequently to the neonatal patient.
• Perinatal physicians have autonomy-based obligations to the pregnant woman.
• The pregnant woman has beneficence-based obligations to her fetus.
• An important autonomy-based obligation of the perinatal physician to the pregnant patient is to provide her with information regarding the expected clinical benefits and risks of various treatments in specific circumstances.
Translating neonatal outcome data to the obstetric arena
Algorithms that use neonatal outcome data to predict survival and morbidity for neonates, such as the one described above from the NICHD NRN, are an important step forward for neonatal management decisions.
• The use of these algorithms for predicting outcomes for periviable fetuses (i.e., before birth) is fraught with difficulty and is not recommended.
• This results from increased and inherent uncertainties present before birth, when the factors that help to predict outcomes are not known with certainty w21x.
• Prospective testing of such algorithms (derived from neonatal outcome data) in the setting before birth to determine their accuracy is necessary.
Trial of intervention
Management of life-threatening conditions, such as periviability should be understood as a trial of intervention. Such a trial has two goals.
• The short-term goal is to prevent imminent death.
• The long-term goal is to minimize morbidity and maximize functional status.
• Clinical intervention should be initiated and continued only so long as these goals are reasonably expected to be accomplished w6x.
• For the fetus or neonate at 22 weeks' of gestation and earlier, when gestational dating is secure, the short-term goal of preventing imminent death cannot usually be achieved by any means, including resuscitation, cesarean delivery, and neonatal intensive care.
• At 22 weeks' of gestation or earlier, when gestational dating is secure, cesarean delivery should not be offered, and should be denied if requested, because the woman will undergo the clinical risks of surgery with no potential for clinical benefit for the fetal or neonatal patient.
Referral to tertiary centers
• The data supporting better outcomes at centers of excellence (MOSAIC, EPICure) suggest that the fetuses of women with periviable pregnancies who are likely to deliver soon may benefit from referral to tertiary centers.
• Referral to tertiary centers before birth should be encouraged, if delivery is not imminent.
Neonatal resuscitation
Resuscitation of periviable neonates immediately after birth is technically challenging and not always successful w1x.
• At 22 weeks' of gestation and earlier with gestational dating that is secure, imminent death cannot be prevented by any means. There is therefore no beneficence-based obligation to offer neonatal resuscitation and if requested, resuscitation should be denied w6x.
• At 24 weeks and after, without severe fetal anomalies and without severe fetal growth restriction, the short-term goal of preventing imminent death is possible and there is a reasonable probability of achieving the long-term goal of producing minimal morbidity and maximal functional status. These outcomes mean that there is a beneficencebased obligation to intervene. Immediate neonatal resuscitation should therefore be instituted, for which parental authorization should be sought w2, 6x. Severe fetal anomalies are those that are incompatible with life or those that lead to an irreversible loss of the capacity to interact with the environment w6x.
• At 23 weeks, with gestational dating that is secure, the outcomes do not clearly show a greater balance of clinical goods over harms, and may involve the opposite. Although resuscitation may prevent imminent death in a small percentage of cases, death occurs more frequently than survival and among survivors serious morbidity and disability occur more often than intact survival. Because routine resuscitation would result in exploitation, immediate neonatal resuscitation is not required w6x.
The lack of appropriate long-term follow-up care in some resource-poor areas is a factor that is optimally included in the decision about resuscitation immediately after birth in the periviable gestational age range. For those infants who survive with significant disabilities the availability of palliative care is not widespread. Greater allocation of health care resources to improve this situation is necessary w7x.
Cesarean delivery for fetal indication
• At 22 weeks' of gestation and earlier with gestational dating that is secure, imminent death cannot be prevented by any means. There is therefore no beneficence-based obligation to offer cesarean delivery, even in the presence of a fetal indication, e.g., acute fetal distress. If cesarean delivery is requested, it should be denied w6x.
• At 24 weeks and after, without severe fetal anomalies and without severe fetal growth restriction, cesarean delivery for fetal indication should be offered and recommended.
• At 23 weeks, in the absence of a fetal indication there is no conclusive evidence suggesting a benefit to the fetus/ neonate of cesarean delivery w20x. Cesarean delivery in the absence of a fetal indication should not be offered and if requested should be denied. In the presence of a fetal indication cesarean delivery may be offered if neonatal resuscitation is planned after birth.
Limits on life-sustaining neonatal treatment
Neonatal life-sustaining treatment can reach its ethical limits when the likelihood of achieving either the short-term or long-term goal of a trial of management becomes very small (i.e., further treatment becomes futile) and the risk of unacceptably burdensome morbidity and disability caused by continued intervention rises to a level at which the physician's fiduciary relationship with the infant requires that a discontinuation of intensive medical support be considered w11x. This is especially the case when the patient has irreversibly lost the capacity to interact with the environment w6x. In this setting, offering parents the alternative of discontinuing life-sustaining treatments becomes ethically acceptable, as is the palliative use of pharmacologic therapies that may, as an unintended consequence, depress respiratory effort w17x. These efforts are commonly known as ''comfort care.'' Indeed, these are medical judgments, not lay judgments, and this needs to be made clear to parents who request that ''everything be done'' to save their child.
The art of perinatal medicine
The perinatal physician has beneficence-based obligations to the fetal patient that must be balanced carefully against the perinatal physician's beneficence-based, fiduciary, and autonomy-based obligations to the pregnant patient. This balancing should guide and coordinate perinatologists, neonatologists, and other healthcare specialists in all cases w18, 19x. The unique psychosocial aspects of each case should be taken into account. Because the accuracy of prognosis in the periviable period is weak, how the decision-making process is conducted is critically important w15x. Every infant is different and should be considered individually. Perinatal clinical decision-making must often occur with a certain degree of uncertainty. Factors beyond standardized assessments may influence infant outcomes. The principles mentioned herein should be interpreted as general principles which need to be adapted to each individual situation. The wishes of the parents or the mother are particularly important and should be included in all discussions about management, both before and after birth w2x. Counseling the parents is extremely important. Optimal counseling involves obstetric and neonatal care providers in concert, and includes providing the statistical probability of survival or death if this is available, the statistical probability of neurodevelopmental impairment, as well as some idea, at least briefly, of what might be expected thereafter. ''Thereafter'' includes the process of delivery, the process of neonatal resuscitation (if required), the process of dying (if this occurs), and the continued life of an infant with additional morbidities (if these occur). Involving the appropriate medical and surgical specialists as well as spiritual counselors should also be considered.
An unfortunate reality is that many developed countries have resources that allow healthcare systems to produce the outcomes seen above, but in other areas of the world these resources are scarce and are diverted to other areas. This leads to different outcomes that may change the gestational ages at which the above ethical principles operate. The balance that may help decide when initial attempts at aggressive care are appropriate is likely to shift to later gestational ages in resource-poor areas. Lastly, an important task for the future is focusing efforts on the prevention of prematurity so that the difficult decisions of the situation of periviability occur less often.
